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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  it  the  recommended  guidelines  for  safety 
Inspection  of  dams,  publlqlwd  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  is  to 
Identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life  or 
property.  The  assessment  of  the  general  conditions  of  the  dam  is  based 
upon  available  data  and  visual  Inspection.  Detailed  Investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably  accurate 
assessment  of  the  conditions  of  the  dam.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Assessment  and  remedial  measures  in  the  report  include  the 
requirements  of  additional  indepth  study  when  necessary. 

Phase  I  reports  include  project  information  of  the  dam  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  dam  stability,  visual  Inspection  report  and  an 
assessment  including  required  remedial  measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Reccrmended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  fran 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  napping,  subsurface  investigations, 
testing,  and  detailed  ccmputational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  While  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  sane  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  .detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  an  the  es titrated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 

USGS  Quad  Sheet: 
Coordinates: 

Stream: 

Date  of  Inspection: 


Leatherwood  Creek  No.  6  Dam 

Virginia 

Henry  County 

Martinsville  East 

Lat  36°  41.6'  Long  79°  47.8 

Canp  Branch  of  Leatherwood  Creek 

July  1,  1981 


Leatherwood  Dam  No.  6  is  a  homogeneous  earthfill  structure  about 
£00  ft  long  and  31.9  ft  high.  The  principal  spillway  consists  of  a 
reinforced  concrete  riser  and  a  24  inch  diameter  concrete  outlet  pipe 
which  extends  through  the  structure.  An  earth  emergency  spillway  is 
located  at  the  left  abutment  with  a  100  ft  wide  bottom  and  3H:1V  side 
slopes.  The  structure  is  classified  small  in  size  and  is  assigned  a 
significant  hazard  classification.  The  dam  is  located  on  Canp  Branch 
of  Leatherwood  Creek  approximately  2.4  miles  east  of  Martinsville, 
Virginia.  The  dam  is  used  for  irrigation,  flood  control  and 
recreational  purposes,  and  is  owned  and  maintained  by  Canp  Branch 
Plantation,  Inc. 

Based  on  criteria  established  by  the  Department  of  the  Amy, 
Office  of  the  Chief  of  Engineers  (OCE) ,  the  appropriate  Spillway 
Design  Flood  (SDF)  is  the  H  FMF.  The  spillways  will  pass  30  percent 
of  the  Probable  Maxintan  Flood  (PMF)  or  60  percent  of  the  SDF  without 
overtopping  the  dam.  During  the  SDF,  the  dam  will  be  overtopped 
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for  a  period  of  2.0  hours  up  to  a  maximum  of  1.4  feet  and  reach  a  maximum 
velocity  of  5.1  fps.  Flews  overtopping  the  dam  during  the  SDF  are  not 
considered  detrimental  to  the  embankment  with  respect  to  erosion.  The 
spillway  is  judged  inadequate,  but  not  seriously  inadequate. 

The  visual  inspection  did  not  reveal  any  problems  which  would 
require  imnediate  attention.  A  sunrary  of  the  design  stability  analyses 
for  the  upstream  slope  under  drawdown  conditions,  and  the  downstream  slope 
under  steady  seepage  conditions  were  reviewed  and  found  to  be  acceptable. 

It  is  recommended  that  the  owner  implement  an  emergency  action  plan 
measure  to  warn  the  downstream  dwellings  of  any  dangers  which  may  be 


imminent. 

The  following  routine  maintenance  and  observation  functions  should 
be  initiated  within  the  next  twelve  months: 

The  grass  and  weeds  on  the  dam  embankment  and  in  the  emergency 
spillway  should  be  cut  at  least  once  a  year  and  preferably  twice  a  year. 
Maintenance  is  reoormended  in  the  early  surrmer  and  fall.  Existing  trees 
on  the  dam  should  be  cut  to  the  ground  and  removed.  . 

Bare  and  rutted  areas  created  by  vehicular  traffic  on  the  crest  of 
the  dam  and  in  the  emergency  spillway  should  be  backfilled  and  reseeded. 
Vehicular  traffic  should  be  restricted  in  these  areas.  Eroded  areas  present 
at  pool  level  on  the  upstream  slope  should  be  monitored  quarterly  to  detect 
any  significant  increase  in  erosion  which  may  require  the  installation  of 
riprap  for  slope  protection.  Fishermen  should  not  be  allowed  to  dig  if  the 
embankment  and  existing  disturbed  areas  should  be  regraded  and  seeded. 
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Foot  paths  on  the  embankment  should  also  be  reseeded.  The  eroded  area 
present  below  the  berm  on  the  downstream  slope  should  be  backfilled  with 
ccnpacted  soil  and  reseeded. 

Debris  should  be  removed  from  the  trash  rack  and  vegetation  should 
be  removed  from  the  left  seepage  drain  outlet.  A  staff  gage  should  be 
installed  to  monitor  water  levels. 


SCHNABEL  ENGINEERING  ASSOCIATES,  P.C./ 
J.  K.  TBWONS  &  ASSOCIATES,  INC. 


Submitted  by: 

Original  signed  by:' 

Carl  S.  Anderson,  Jr. 

Carl  S.  Anderson,  Jr. ,  P.E. 
Acting  Chief,  Design  Branch 


Approved: 

Original  signed  by: 
Bonald  E.  Hudson 


Ronald  E.  Hudson 

Colonel,  Corps  of  Engineers 

Ccrrmander  and  District  Engineer 


Recatmended  by: 

Original  signed  by 

JACK  C.  STARR  SEP  2  3  198 J 

_  Date:  _ 

Jack  G.  Starr,  P.E. 

Chief,  Engineering  Division 
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Overview  Photographs 


SECTION  I  -  PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  ir  the  Ccrmonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  I  inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  VI).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Leatherwood  Creek  No.  6  Dam  is  a  homo¬ 
geneous  earthfill  structure  approximately  500  ft  long  and  31.9  ft  high.*  The 
crest  of  the  dam  is  14  ft  wide,  and  side  slopes  are  approximately  2.5 
horizontal  to  1  vertical  (2 . 5H:  IV)  on  the  upstream  and  downstream 

slopes  of  the  dam.  A  15  ft  wide  berm  occurs  between  elevation  711.4 

and  712.4  msl  on  the  upstream  slope.  A  15  ft  wide  berm  also  exists  between 

elevation  710  and  711  msl  on  the  downstream  slope.  The  upstream  slope 
flattens  to  3H:1V  below  the  berm.  The  crest  of  the  dam  is  at  elevation  727.9 
msl.  "As  built”  drawings  show  the  presence  of  a  cutoff  trench  which  extends 
into  "firm  bedrock"  and  a  seepage  drain  beneath  the  downstream  slope.  There 
is  no  slope  protection  on  the  upstream  face  of  the  dam. 

•Height  is  measured  from  the  bop  of  the  dam  to  the  downstream  toe  at  the 
centerline  of  the  stream. 
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The  principal  spillway  consists  of  a  reinforced  concrete  riser 
inlet.  The  riser  has  an  internal  opening  of  6  ft  by  2  ft,  arid  is 
approximately  21  ft  high.  The  riser  has  a  low  flow  orifice 
(2  ft  by  1  ft)  at  an  invert  elevation  of  710.9  msl  and  two  overflow  weirs 
(6  ft  by  1  ft)  at  elevation  717.5  msl.  A  24  inch  diameter  slide  gate  in 
the  riser  at  an  invert  elevation  of  700  msl  is  used  to  drain  the  lake. 

The  outlet  pipe  is  a  24  inch  diameter  reinforced  concrete  pipe  which 
outlets  at  an  elevation  of  698  msl  into  a  riprap  lined  plunge  pool. 

(See  Plate  5,  Appendix  I.) 

The  tsnergency  spillway  (EMS)  consists  of  a  vegetated  earthen 
channel  spillway  located  at  the  left  abutment,  having  a  crest 
elevation  of  723.9  msl.  The  EMS  has  a  bottcm  width  of  100  ft  at  the 
control  section,  3M : IV  side  slopes,  and  is  in  a  cut  section.  (See 
Plates  :  uni:  9,  Apt* -radix  I) 

1.2.2  Location:  Leatherwood  Dam  No.  6  is  located  on  Canp  Branch 
of  leatherv*xxi  Creek,  2.4  miles  east  of  Martinsville,  Virginia.  (See 
Plate  1,  Appendix  1.) 

1.1.3  Size  and  Classif ication:  The  dam  is  classified  as  a 

arto.i  „ize  structure  based  on  its  laeight  and  maximum  lake  storage  potential 
us  ' i<  • :  .rue  i  r.  Hi  ff  -rcncf  1,  Apjendix  VI. 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  xural  area; 
however,  liaseii  a; on  the  proximity  of  two  cormercial  facilities  located 
1.2  rules  tiownst  ream,  the  dan,  is  assumed  a  "significant"  hazard 
classi f ication.  The  hazard  classi f ication  used  to  categorize  a 


dam  is  a  function  of  location  only  and  has  nothing  to  do  with  its 
stability  or  probability  of  failure. 

1.2.5  Ownership:  The  dam  is  owned  and  maintained  by  Canrp  Branch 
Plantation,  Inc.  of  Martinsville,  Virginia. 

1.2.7  Design  and  Construction  History;  The  dam  was  designed  and 
constructed  under  the  supervision  of  the  United  States  Department  of 
Agriculture  (USDA)  ,  Soil  Conservation  Service  (SCS) .  The  structure 
was  constructed  by  Larramore  Construction  Corrpany  and  completed  in 
1964. 

1*2-8  Normal  Operational  Procedures:  The  principal  spillway  is 
ungated,  therefore,  water  rising  above  the  lew  level  orifice  and  overflow 
weirs  of  the  riser  outlet  is  automatically  discharged  downstream.  Normal 
pool  is  maintained  at  elevation  711  msl  just  above  the  invert  of  the  low 
level  orifice  in  the  riser.  Flood  discharges  which  cannot  be  absorbed 
by  storage  and  the  riser  flew  through  the  emergency  spillway  at  pool 
elevations  above  723.9  msl.  The  24  inch  diameter  gate  at  elevation  700  msl 
is  manually  operated,  and  is  available  to  lower  the  lake  elevation  belcw 
normal  pool  for  maintenance  purposes. 


1 . 3  Pertinent  Data : 


Principal  Spillway  Discharge 


Pool  Elevation  at  Crest  of  Dam 
Emergency  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam 
1.3.3  Dam  and  Reservoir  Data: 


(elev  727.9) 

(elev  727.9) 

See  Table  1.1, 


below: 


67  CFS 


2123  CFS 


Table  1.1  -  DAM  AND  RESERVOIR  DATA 

Reservoir 


Storage 


Elevation 

feet 

msl 

Area 

Acres 

Volume 

Acre 

Feet 

Watershed 

Inches 

Length 

Miles 

Crest  of  Dam 

727.9 

37.6 

500 

4.5 

.6 

Emergency  Spillway 
Crest 

723.9 

32 

364 

3.3 

.5 

Low  Level  Orifice 
Crest 

710.9 

« 

12.2 

68 

.6 

.3 

Streambed  at  Down¬ 
stream  Toe  of  Dam 

696 

- 

- 

- 

- 
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SECTION  2  -  HJC INHERING  DATA 


2.1  Design:  The  dam  was  designed  and  const ructf*d  under  the 
direction  of  the  USDA,  Soil  Conservation  .Service  (SCS)  .  "As  built” 
drawings  and  desujn  data  are  available  in  the  office  of  the  State 
Conservationist ,  U.  S.  Soil  Conservation  Service,  Federal  Building,  Room 
9201,  Sth  anti  Marshall  Streets,  Richmond,  Virginia  23240. 

A  subsurface  investigation  was  conducted  at  the  site  by  the  SCS 
during  the  initial  design  stages.  The  investigation  consisted  of 
excavating  71  test  pits  and  drilling  2  hand  augers.  Subsurface  profiles 
and  a  report  of  the  investigation  with  foundation  recommendations  were 
prepared  based  u{ on  geologic  f  ield  reconnaissance,  test  pit  and  hand  auger 
data,  and  laboratory  testing.  A  copy  of  the  design  report  is  included  as 
Afpendix  IV.  Test  pit  and  hand  auger  locations  are  provided  on  Plate  2 
of  Appendix  I.  Subsurface  profiles  are  shewn  on  Plates  3  and  4  of 
Appendix  I,  while  logs  of  the  materials  encountered  are  included  as  Plates 
6,  7  and  8  of  Appendix  I. 

The  dam  is  a  homogeneous,  compacted  earthfill  embankment.  The  earthf ill 
requirements  shown  on  Plate  5  of  Appendix  I  specify  that  MH,  ML  and  SC 
materials  be  placed  in  the  cutoff  trench,  center  and  upstream  section  of 
the  dam.  Soil  classification  is  by  the  Unified  Soil  Classification  System, 
ASTM  D-2487.  The  non-plastic  SM  naterial  was  to  be  placed  in  the  down¬ 
stream  section  as  directed  by  the  Engineer.  "As  built"  embankment  slopes  for 
the  structure  are  illustrated  on  Plate  5  of  Appendix  I. 


A  review  of  design  data  indicates  the  dam  is  founded  on  overburden 
and  includes  a  cutoff  trench  which  extends  through  alluvial  and  residual 
soils  into  "firm  bedrock."  The  cutoff  also  extends  to  the  same  rraterials 
in  both  abutments.  The  cutoff  trench  has  a  bottom  width  of  12  ft  and 
1H:1V  side  slopes.  No  field  permeability  tests  were  taken  during  the 
subsurface  invest igat ion. 

An  internal  drainage  system  was  also  constructed  beneath  the  down¬ 
stream  slope  to  collect  any  seepage  passing  through  the  dam.  The  seepage 
drain  consists  of  a  3  ft  mirumxn  width  trench  of  variable  depth.  It  is 
approximately  348  ft  in  length  and  includes  320  ft  of  perforated  and  48  ft 
of  non-perforated  bituminous  coated  corrugated  metal  pipe.  The  CMP  is 
enclosed  in  an  envelope  of  graded  filter  material.  Details  for  the  "as 
built"  seepage  drain  are  included  on  Plate  4  of  Appendix  I. 

The  principal  spillway  was  designed  as  a  drop  inlet  structure  consisting 
of  a  reinforced  concrete  riser,  a  24  inch  conduit  and  plunge  pool  at  the 
outlet  end  of  the  conduit.  The  emergency  spillway  (EMS)  is  designed  as 
an  earth  cut  at  the  left  abutment.  The  principal  spillway  was  designed 
to  accommodate  a  50  year  flood  without  the  pool  elevation  exceeding  the 
EMS  crest. 

The  emergency  spillway  is  located  in  a  moderately  sloping  hillside 
in  the  left  abutment.  The  spillway  is  a  100  ft  wide  trapezoidal  earthen 
and  weathered  rock  channel  bounded  by  3H:1V  cut  slopes.  The  spillway  is 
entirely  in  cut  materials,  i.e.,  residual  soils  and  weathered  rock.  The 
emergency  spillway  was  to  be  undercut  1  ft  below  final  grade  and  backfilled 
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with  "semi-ocnpacted"  select  borrow  material.  All  materials  encountered  in 
the  subsurface  investigation  were  dry  and  well -drained.  Details  of  the 
spillway  section  are  given  on  Plate  2  of  Appendix  I. 

The  design  report  and  supplementary  data  provided  by  SCS  (Appendix  V) 
includes  laboratory  test  data  describing  the  physical  properties  of  the 
neterials  used  to  construct  the  embankment.  Shear  strength  parameters  were 
assumed  for  the  foundation  materials  while  strength  parameters  used  in  de¬ 
sign  of  the  entoankment  were  determined  by  consol idated-undrained  triaxial 
compression  tests.  Strength  parameters’ are  listed  below: 

SECTION  SOIL  SHEAR  STRENGTH  PARAMETERS 

Angle  of 


Internal  Friction 

Cohesion 

Embankment 

ML 

0cu  =  28*°° 

c  =  200  psf 

NH 

0cu  =  15.5° 

c  =  525  psf 

SM 

0cu  =  28.5 

c  =  500  psf 

Foundation 

ML 

0=0 

c  =  200  psf 

The  stability  of  the  embankment  was  checked  for  two  conditions  using 
the  Swedish  Circle  Method  of  Analysis.  The  first  analysis  considered  the 
embankment  alone  with  a  fully  developed  phreatic  line.  In  this  analysis,  a 
2 . 5H :  IV  downstream  slope  without  drainage  was  used  and  a  factor  of  safety 
of  1.43  was  calculated  for  the  lowest  strength  materials  tested.  It  was 
concluded  that  a  slightly  higher  factor  of  safety  would  exist  for  an 
upstream  slope  of  2.5H:1V  over  3H:1V  with  a  10  ft  berm  under  full  or  rapid 
drawdown. 

The  second  analysis  considered  6  ft  of  foundation  material  with  an 


in-situ  shear  strength  of  0  =  0,  c  =  200  psf.  Assuming  a  moist  embankment, 
SCS  stated  that  the  conditions  of  this  analysis  represented  a  situation  where 


no  consolidation  of  foundation  soils  would  occur  during  construction . 

Using  saturated  shear  strength  values  fran  triaxial  tests,  a  factor  of 
safety  of  1.22  was  calculated  for  the  upstream  slope  (2.5H:1V  over  3H:1V) 
and  1.07  for  the  downstream  slope  (2.5H:1V). 

It  was  stated  in  the  slope  stability  surrmary  that,  "It  must  be 
emphasized  that  this  analysis  is  not  conclusive  since  it  is  based  on  an 
average  strength  of  c  =  200  psf  derived  from  pocket  penetrometer  readings. 

2.2  Construction:  The  construction  records  ware  not  furnished 
by  the  SCS  office  in  Richmond,  but  they  are  available  from  the  SCS 
office  in  Washington,  D.  C. 

2.3  Evaluation :  "As  built"  drawings  are  representative  of  the 
structure.  Hydrologic  and  hydraulic  calculations  were  available  for 
evaluation.  There  is  sufficient  information  to  evaluate  foundation 
conditions  and  embankment  stability. 
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SECTION  3  -  VISUAL  INSPECTION 

3.1  Findings :  At  the  time  of  inspection,  the  dam  appeared  to  be 
in  good  condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  on  July  1,  1981  and  the 
weather  was  cloudy  with  a  temperature  of  85°F.  The  pool  and  tailwater 
levels  at  the  time  of  inspection  were  711  and  696  msl,  respectively, 
which  corresponds  to  normal  pool  and  tailwater  elevations.  Ground 
conditions  were  dry  at  the  time  of  the  inspection .  Maintenance  inspections  are 
performed  jointly  by  SCS  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District  on  an  annual  basis.  Inspection  reports  are  available  in  the  Soil 

and  Water  Conservation  District  office  in  Collinsville,  Virginia. 

3.1.2  Dam  and  Spillway:  The  embankment  slopes  were  heavily  vegetated 
with  tall  grass,  brush,  briers  or  blackberry  bushes  and  honeysuckle  making 
observation  difficult.  Scattered  snail  trees  less  than  2  inches  in 
diameter  occur  at  various  locations  at  pool  level  and  up  to  5  ft  above 
pool  level  on  the  upstream  slope.  A  roadway  traverses  the  crest  of  the  dam. 

The  embankment  crest  exhibited  considerable  rutting  due  to  vehicular 
traffic.  The  ruts  range  from  *5  to  1*5  ft!  in  depth  and  are  up  to  1  ft!  wide. 
Scattered  shrinkage  cracks  were  observed  in  non-vegetated  areas  of  the 
embankment.  Scattered  shallow  erosional  channels  or  washes  occur  along 
the  upstream  slops,  particularly  near  pool  level.  Three  disturbed  areas 
were  also  observed  on  the  upstream  slops  just  above  pool  level  as  shewn 
on  the  Field  Sketch,  Appendix  III.  These  areas  are  believed  to 
be  the  result  of  fishermen  digging  for  bait.  Scattered  erosional 
scarps  1  ft±  high  extend  1  to  2  ft±  into  the  upstream  slope  at 
pool  level  and  appear  to  be  the  result  of  wave  erosion.  A  bare 
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foot  path  occurs  along  the  right  side  of  the  upstream  slope  providing 
access  to  the  lake.  Another  such  path  extends  across  the  base  of  the 
upstream  slope  just  above  pool  level.  The  only  erosion  observed  on  the 
downstream  slope  is  an  eroded  area  1  ft-  wide  and  2  ft-  deep  which  begins 
at  the  downstream  slope  berm  extending  half  way  down  the  remaining  slope 
(see  Field  Sketch,  Appendix  III)  .  A  riprap  channel  lines  the  right 
abutment-downstream  slope  contact  from  the  embankment  crest  to  the  lower 
berm.  The  riprap  gutter  appears  to  be  rather  new  and  may  have  been 
installed  to  restrict  erosion.  It  is  not  shown  on  the  "as  built"  drawings. 

The  downstream  toe  was  dry  and  no  seepage  was  observed.  Two  6-inch 
CMP  toe  drains  exist  on  either  side  of  the  principal  spillway  outlet.  There 
was  no  flow  from  the  left  drain,  the  lower  half  of  which  was  filled  with 
vegetation.  Flow  frcm  the  right  drain  was  clear  and  estimated  at  h  gpmr-. 

The  riser  structure  and  outlet  pipe  showed  no  signs  of  deterioration 
and  were  functioning  properly  at  the  time  of  inspection.  Debris  was 
present  in  the  lew  flow  intake  trash  rack.  The  plunge  pool  and  outlet 
channel  indicated  no  signs  of  deterioration.  The  emergency  spillway 
was  well  vegetated  except  for  seme  minor  erosion  caused  by  vehicle 
traffic. 

3.1.3  Reservoir  Area :  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  weeded.  The  reservoir  is  located  in  a  valley  with 

with  moderate  side  slopes.  The  water  was  clear  and  no  sedimentation 
was  observed. 
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3.1.4  Downstream  Area:  The  downstream  channel  consists  of  a  10  ft 


wide  channel  located  in  a  200  ft  wide  flood  plain,  and  a  valley  with 
steep  side  slopes.  The  valley  is  heavily  wooded  with  thick  underbrush. 
Approximately  1.2  miles  downstream  there  are  two  ccnmercial  facilities 
about  15  ft  above  the  stream  channel. 

3.1.5  Instrumentation :  No  instrumentation  (monuments ,  observation 
wells,  piezometers,  etc.)  was  encountered  for  the  structure.  There  is 
no  staff  gage. 

3.2  Evaluation: 

3.2.1  Dam  and  Spillway:  Overall,  the  dam  was  in  good  condition  at  the 
time  of  the  inspection.  An  annual  inspection  and  maintenance  program  exists 
for  this  structure,  however,  at  the  time  of  this  inspection,  maintenance 
appeared  to  be  inadequate.  The  embankment,  including  its  crest  and 
slope  should  be  mewed  at  least  once  a  year,  but  more  preferable  twice 
a  year.  The  presence  of  trees  on  the  embankment,  particularly  any  at 
pool  level  on  the  upstream  slope,  may  promote  the  development  of  deep- 
rooted  vegetation  and  this  type  growth  can  encourage  piping  within  an 
embankment.  All  trees  growing  on  the  embankment  should  be  cut  to  the 
ground  and  removed  from  the  embankment. 

The  bare  areas  and  rutting  created  by  vehicular  traffic  on  the  crest 
of  the  dam  and  in  the  emergency  spillway  do  not  inhibit  the  proper 
performance  of  the  dam,  however,  it  is  reccrrmended  that  these  areas  be 
backfilled  and  reseeded.  The  presence  of  an  adequately  vegetated  crest 
reduces  the  erodibility  of  the  crest  should  overtopping  of  the  dam 
occur  during  flooding.  Vehicle  traffic  should  be  restricted  on  the  dam 
and  emergency  spillway.  The  shrinkage  cracks  observed  are  believed  to  be 
the  result  of  local  drought  conditions  and  do  not  require  any  special 


attention.  The  erosion  observed  at  pool  level  on  the  upstream  slope 
was  not  widespread  at  the  time  of  the  inspection.  If  this  erosion  should 
increase  significantly  and  become  more  widespread  in  occurrence,  it  rray  be 
necessary  to  place  riprap  for  erosion  protection.  Fishermen  should  not  be 
allowed  to  dig  up  the  embankment, and  existing  disturbed  areas  should  be 
regraded  and  seeded.  The  foot  paths  on  the  right  upstream  slope  and  just 
above  pool  level  should  also  be  reseeded.  The  eroded  area  present  below 
the  berm  on  the  downstream  slope  should  be  backfilled  with  compacted  soil 
and  reseeded  to  prevent  further  erosion. 

The  right  seepage  drain  outlet  was  functioning  properly,  however, 
the  lower  half  of  the  left  drain  outlet  was  filled  with  vegetation.  This 
vegetation  should  be  removed.  The  outlet  pipe  and  intake  structures  are 
in  good  structural  condition.  Debris  should  be  removed  from  the  trash  rack. 
A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area:  A  breach  in  the  Leatherwood  Creek  No.  6  Dam 
during  extreme  flooding  vould  create  a  hazard  to  the  downstream  dwellings. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures:  The  normal  storage  pool  is  elevation  711  msl  or 
0.1  ft  above  the  crest  of  the  principal  spillway  lew  flow  inlet.  The 
lake  provides  an  irrigation  supply,  flood  control  and  recreation. 

Water  automatically  passes  through  the  principal  spillway  as  the  water 
level  in  the  reservoir  rises  above  the  low  level  orifice.  Water  will 
also  pass  automatically  through  the  riser  overflow  crest  when  the 
water  level  in  the  reservoir  exceeds  elevation  717.5  msl,  and  automatic¬ 
ally  through  the  emergency  spillway  when  the  pool  level  exceeds 
elevation  723.9  msl.  A  24  inch  diameter  slide  gate  at  the  low  point  in 
the  riser  structure  is  provided  to  drawdown  the  reservoir  below  normal 
pool. 

4.2  Maintenance  of  Dam  and  Appurtenances :  Maintenance  is  the 
responsibility  of  the  owner  and  the  Blue  Ridge  Soil  and  Water  Conservation 
District.  Maintenance  is  accomplished  by  a  joint  inspection  by  SCS  and 
Soil  and  Water  Conservation  District  personnel.  Maintenance  deficiencies 
are  noted  and  recommended  remedial  measures  are  made  to  the  owner.  If  the 
owner  fails  to  comply  with  these  reoerrmendations ,  maintenance  is  then 
performed  by  the  Blue  Ridge  Soil  and  Water  Conservation  District. 

4.3  Warning  System:  At  the  present  time,  there  is  no  warning  system 
or  evacuation  plan  for  the  dam.  The  dam  is  monitored  by  SCS  during  periods 
of  heavy  precipitation  and  runoff. 
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4.4  Evaluation:  The  dam  and  apixirtenances  are  in  good  oj^erating 
condition,  but  raintenance  of  the  dam  appeared  to  be  inadecjuate.  An 
emergency  operation  and  warning  plan  should  be  developed.  It  is  recommended 
that  a  formal  emergency  procedure  be  prepared  and  furnished  to  all 
operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  downstream  area  is  necessary. 


sicnoN  -  hydraf:  ;ff  m'URouxuc  i ata 

0.1  Design:  W-atlierwoud  Un  No.  6  was  de.signed  by  the  Soil 
Cense rvat ioi.  Service  (SC'S)  as  a  multi-purpose  dam,  and  hydroiogic  arid 
hydraulic  data  is  available.  Stage-storage  and  stage-discharge  data 
fnm  the  design  leport  were  used  in  the  evaluation.  This  structure  is 
a  Class  "A"  dam  acai  iing  to  the  SC'S  clussi ficat ion  method. 

5.Z  Hydiologic  Kt -cords:  There  are  no  re< -orris  available. 

F  lcioo  Experience;  Information  on  flood  exfierience  was 
not  available. 

5.4  Flood  Potentials:  In  accordance  with  the  established  guide¬ 
lines,  tlie  Spillway  Design  Flood  (SDF)  is  based  or,  the  estimated 
"Prubuf  !e  Maximum  Flood"  tor  tlie  region  (flood  cischarges  th.it  may  be 
expected  from  tlie  most  severe  comb  mat  ion  of  critical  meteoro  logic  and 
hydrologic  conditions  that  an  reasonably  possible  in  tlie-  region)  ,  or 
fraction?  tnereof .  The  Probable  Maximum  Flood  (ITU')  and  c  pf/p  and  100 
year  ficxxi  hydrographs  were  developed  by  the  HBC-1  D  B  Corgju ter  Program 
(Reference  4,  Apf-ondix  VI).  Precipitation  amounts  for  the  flood  hydrograph 
of  the-  PMF  ,ii id  100  year  flood  were  taken  from  tlie  U.  S.  Weatlier  Bureau 
Information  (References  5  and  n ,  Appendix  VI).  Appropriate  adjustments 
for  basin  size  and  shape  were  accounted  for.  These  hydrographs  were 
routed  through  the  reservoir  to  determine  maximum  pool  elevations. 
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'  b<  :  <-iAv.il  Ktijul.it  joi;!.:  I'd!  routing  purposes,  the  pool  at 
tin  In, an:. mu  .  *  f  lorxi  w,::  astsunixi  U  be  at  elevation  711  nisi. 
Reserve:!  i  tage-st eraue  data  and  s a  age-discharge  data  were  utilized 
:  i .  fn  tin  e.Mstmu  (je;-iqn  it -port.  Fhxxis  were  routed  through  the 
icjtr.i u:  :nq  tie  pi  iir -.[ml  spillway  uischarge  up  to  a  pool  storage 
i  levat  u  i.  i  ■  !  izj.y  ru’d  and  a  etirbined  principal  and  emergency 
discharges  tor  ucd  elevations  above  723.9  msl.  Pool  elevations  above 
■  Z7.9  nsi  were  routed  over  tiie  non -overt  lew  section  of  the  dam. 

5.6  Overtopping  Potential:  Trie  predicted  rise  of  the  reservoir 
pool  .and  other  pertinent  data  were  determined  by  routing  the  flood 
i.y  irograp.us  through  tin.  reservoir  as  previously  described.  The 
it  suits  tor  t.ne  t  lexjd  cone  t ions  (ion  year  flood,  h  FMF  and  PMF)  are 
;  howr  l:,  ’in  teduving  Table  5.1: 


i 

i 

I 
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TABLE  5.1  -  RESERVOIR  PERFORMANCE 


Hydrograph 

Normal 

Flow 

100  Year 
Flood 

h  PMF 

PMF 

Peak  Flow,  CFS 

Inf lew 

2 

2186 

5089 

10,178 

Outflow 

2 

780 

4947 

10,178 

Maximum  Pool  Elevation 
Ft,  msl 

711 

725.9 

729.3 

731.4 

Non-Overflcw  Section 
(Elev  727.9  msl) 

Depth  of  Flow,  Ft 

1.4 

3.5 

Duration,  Hours 

- 

- 

2 

4 

Velocity,  fps* 

- 

- 

5.1 

8 

Tailwater  Elevation 

Ft,  msl 

696 

700 

703 

705.2 

‘Critical  velocity 

5.7  Reservoir  Etnptying  Potential:  A  24  inch  diameter  gate  at 
centerline  elevation  701  msl  is  capable  of  draining  the  reservoir 
through  the  outlet  pipe.  Assuming  that  the  lake  is  at  normal  pool 
elevation  (711  msl)  and  there  is  2  cfs  inflow,  it  would  take  approximately 
one  day  to  lcwer  the  reservoir  to  elevation  752.1  msl.  This  is 
equivalent  to  an  approximate  drawdown  rate  of  10  ft/day  based  on  the 
hydraulic  height  measured  from  normal  pool  to  the  centerline  of  the 
drawdown  pipe  divided  by  the  time  to  dewater  the  reservoir. 
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5.8  LValu.it ion:  Tne  U.  S.  Army,  Corps  of  Engineers 1  guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  a  small 
size,  significant  hazard  dam  is  the  100  year  flood  to  ^  PMF.  Because 
of  the  risk  involved,  the  *5  PMF  has  been  selected  as  the  SDF.  The 
spillway  will  pass  30  percent  of  the  PMF  without  overtopping  the  crest 
of  the  darn  (60  percent  of  the  SDF) .  During  the  SDF,  the  dam  will  be 
overtopped  for  a  period  of  2  hours  up  to  a  maximum  of  1.4  feet  and  reach 
a  maximum  velocity  of  5.1  fps. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present  day 
conditions  with  no  consideration  given  to  future  development. 
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SECTION  6  -  DAM  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  is  located  along  the 
western  edge  of  the  Piedmont  Physiographic  Province  of  Virginia.  The 
original  design  report  described  the  site  as  being  underlain  by  the 
Wissahickon  Formation;  however,  recent  detailed  Trapping  indicates  the 
site  is  actually  underlain  by  the  Rich  Acres  Formation  of  Precambrian 
Age  (1020  million  years  old) .  The  Rich  Acres  Formation  consists  of 
coarse-grained  norites,  metamorphosed  gabbros  and  diorites.  These  rocks 
are  similar  in  texture  to  granites,  but  are  comprised  of  more  basic  or 
dark  colored  minerals.  Less  than  500  ft  west  of  the  dam  site  the 
Precambrian  Leathervood  Granite  is  exposed.  This  material,  typically 
granitic  dikes  and  thin  sheets  on  top  of  the  Rich  Acres  Formation,  is 
thought  to  be  derived  frem  the  same  magma  as  the  Rich  Acres  Formation. 
Detailed  geologic  maps  of  the  area  do  not  indicate  the  presence  of  any 
faults  in  the  site  vicinity.  Site  geology  is  presented  in  more  detail 
in  the  Design  Geologic  Report,  which  is  included  as  Appendix  IV. 

Bedrock  underlying  the  site  includes  a  relatively  thin  weathered 
zone  consisting  of  disintegrated  rock  and/or  residual  soils.  At  the  dam 
site  the  residual  soils  are  overlain  by  up  to  9  ft  of  alluvial  deposits. 

The  alluvium  generally  consists  of  silts  and  silty  clays  underlain  by 
saturated  sands  and  gravels.  The  centerline  of  the  dam  was  excavated  to 
hard  rock  except  at  the  abutments  of  the  dam.  No  rock  was  encountered  with 
the  backhoe  in  either  abutment.  The  foundation  contains  an  irregular 
rockline  due  to  the  intrusion  of  more  resistant  dikes  into  the  surrounding 
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host  rocks.  These  dikes  occur  as  ridges  crossing  the  centerline  at  an 
acute  angle.  The  centerline  of  the  dam  was  placed  on  one  of  the  wider 
ridges . 

Gradual  consolidation  of  underlying  soils  was  anticipated  during  the 
application  of  fill  materials.  SCS  recognized  the  presence  of  a  5  ft- 
thick  stratum  of  low  strength  ML  material  overlying  the  more  permeable 
sands  and  gravels  in  the  floodplain  area.  An  overfill  allowance  of  1.5  ft 
over  the  floodplain  section  was  suggested  in  the  design  report  to  corrpensate 
for  residual  consolidation  in  the  fill  and  foundation.  The  underlying  soils 
probably  had  essentially  fully  consolidated  under  the  applied  load  not  long 
after  completion  of  construction.  Based  upon  the  performance  history  of 
this  dam  and  the  soils  testing  performed  during  the  design  phases,  a 
stable  foundation  is  assumed. 

The  potential  for  seepage  through  the  foundation  was  recognized,  and 
a  cutoff  was  included  in  the  design.  It  was  estimated  in  the  design  report 
that  approximately  30%  of  the  stream  flow  was  carried  by  the  alluvial 
gravel  underlying  the  dam  site.  A  cutoff  was  designed  to  extend  one  ft 
into  bedrock  along  the  centerline  of  the  dam.  The  designer  recognized 
that  some  seepage  may  bypass  the  cutoff  and  a  foundation  drain  was 
designed  to  accormodate  this  flew. 

6.2.1  Materials:  "As  built"  drawings  describe  the  dam  as  a 
homogeneous  structure.  It  was  recommended  that  all  MH,  ML  and  SC  materials 
be  placed  in  the  cutoff  trench,  center  and  upstream  portion  of  the  dam, 

While  the  SM  materials  were  to  be  placed  in  the  downstream  section  as 
directed  by  the  engineer  (see  Plate  5,  Appendix  I).  All  fill  materials 
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were  to  be  compacted  to  95%  of  maximum  dry  density  in  accordance  with 
AS1W  Standard  D-698  (Standard  Proctor) .  Compacted  densities  and  shear 
strength  values  for  the  embankment  materials  are  summarized  on  pages  2  and 
3  of  Appendix  V.  Specifications  for  naximum  lift  thickness  and  maximum 
rock  sizes  were  not  observed  in  the  design  data  provided. 

6.2.2  Subdrains  and  Seepage;  In  atteirpt  to  control  seepage,  a  cutoff 
was  constructed  into  bedrock  below  the  more  permeable  alluvial  soils  in 
the  floodplain  and  extending  into  the  abutments.  Details  are  shown  on 
Plate  3  of  Appendix  I.  An  internal  drainage  system  was  also  constructed, 
consisting  of  a  drainage  trench  beneath  the  downstream  portion  of  the 
embankment  to  collect  any  seepage  which  may  occur.  Drainage  pipes  were 
provided  for  transmitting  the  collected  water  to  the  plunge  pool.  Details 
are  provided  on  Plate  4  of  Appendix  I.  During  the  field  inspection,  no 
flow  was  observed  from  the  left  seepage  drain  outlet,  however,  the  right 
outlet  was  iron-stained  and  clear  water  was  flowing  from  the  outlet  at 

*5  gprm.  In  atteirpt  to  prevent  piping  around  the  principal  spillway  pipe, 

5  anti-seep  collars  were  included  as  shown  on  Plate  5  of  Appendix _ I . 

6.2.3  Stability :  A  stability  analysis  was  performed  for  this 
structure  and  the  report  describing  the  engineering  design  data  used  is 
included  as  Appendix  V.  These  data  were  reviewed  along  with  the  stablity 
analysis  and  were  found  to  be  acceptable.  In  the  first  condition, 
assuming  the  embankment  alone  with  a  fully  developed  phreatic  line,  a 
factor  of  safety  of  1.43  was  calculated  for  a  2.5H:1V  downstream  slope 
without  drainage.  A  slightly  higher  factor  of  safety  was  concluded  under 
full  or  rapid  drawdown  for  an  upstream  slope  of  2.5H:1V  over  3H:1V  with 
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a  10  ft  berm.  The  second  analysis  considered  6  ft  of  foundation  material 
with  an  in-situ  shear  strength  of  0  =  0,  c  =  200  psf  (based  upon  pocket 
penetrometer  readings)  .  Assuming  a  moist  embankment  and  no  consolidation 
of  foundation  soils  during  construction,  a  factor  of  safety  of  1.22  was 
calculated  for  the  upstream  slope  (2.5H:1V  over  3H:1V)  and  a  factor  of 
safety  of  1.07  for  the  downstream  slope  ( 2 . 5H :  IV) . 

The  dam  is  32  ft  high  and  has  a  crest  width  of  14  ft.  The  upstream 
slope  is  2.5H:1V  with  a  15  ft  wide  berm  at  pool  level  between  elevations 
711.4  and  712.4  msl.  The  upstream  slope  then  continues  at  a  3H:1V  slope 
below  normal  pool.  The  downstream  slope  is  2 . 5H : IV  with  a  15  ft  wide 
berm  between  elevations  711.0  and  710.0  msl  dipping  into  the  dam.  The 
dam  is  subjected  to  a  sudden  drawdown  since  the  lake  level  can  be  drawn 
down  at  a  rate  of  10  ft/day.  This  exceeds  the  critical  rate  of  0.5  ft 
per  day  for  earth  dams. 

6.2.4  Seismic  Stability;  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recorrmended  Guidelines  for  Safety  Inspection 
of  Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exist. 

6.3  Evaluation :  In  the  SCS  stability  report  (Appendix  V)  uncertainties 
with  regard  to  the  strength  of  the  soft  ML  zone  were  recognized.  Consequently, 
the  following  reccnmendaticns  were  made:  "(1)  Removal  of  all  or  part  of 
the  low  density  iraterial  from  the  foundation. ..,  (2)  Determine  the  shear 
strength  of  the  ML  zone  from  undisturbed  sarrples,  (3)  Or  provide  additional 
berming  both  upstream  and  downstream. "  The  "as  built"  drawings  indicate 
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that  the  last  recommendation  was  utilized  in  design  and  construction  of 
the  dam. 

For  the  purpose  of  this  evaluation  it  is  assumed  that  the  additional 
berming  provides  adequate  factors  of  safety,  although  it  is  not  known  if 
any  further  stability  analyses  were  performed.  It  is  likely  that  the 
factors  of  safety  are  above  those  reccnrnended  in  Reference  1,  Appendix  VI, 
since  (1)  a  conservative  value  (c  =  200  psf)  was  originally  assumed  for 
the  foundation  soils,  (2)  the  original  factors  of  safety  developed  from 
slope  stability  analyses  did  not  account  for  an  increase  of  strength 
during  consolidation,  and  (3)  the  berming  on  the  downstream  slope  and 
additional  berming  on  the  upstream  slope  will  modify  the  slope 
configuration  resulting  in  a  higher  factor  of  safety.  Based  upon  the 
visual  inspection, performance  history  and  the  design  report,  the 
foundation  is  considered  sound  and  the  embankment  is  considered  stable. 

Overtopping  is  not  considered  detrimental  to  the  dam  with  respect 
to  erosion  because  of  the  shallow  depth  and  short  duration  of  flood. 

Also  the  critical  velocity  is  slightly  less  than  6  fps,  the  assumed 
effective  eroding  velocity  for  a  vegetated  earth  embankment. 

Since  no  undue  settlement,  cracking  or  sloughing  was  noted  at  the 
time  of  inspection,  it  appears  that  the  embankment  is  adequate  for 
maximum  control  storage  with  water  at  elevation  711  msl. 
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SECTION  7  -  ASSESSMENT/ KEMED J AL  MEASURES 


7.1  Dam  Assessment:  Sufficient  engineering  data  is  available  for 
assessing  the  dam.  The  visual  inspection  revealed  no  findings  that  proved 
the  dam  to  be  unsound.  There  is  an  annual  inspection  and  maintenance 
program  for  this  structure,  but  there  is  no  energency  operation  and  warning 
plan.  Overall,  the  dam  was  in  good  condition  at  the  time  of  inspection. 

U.  S.  Army,  Corps  of  Engineers  guidelines  indicate  the  appropriate  Spillway 
Design  Flood  (SDF)  for  this  dam  is  the  %  PMF.  The  spillway  will  pass  30 
percent  of  the  PMF  (60  percent  of  the  SDF)  without  overtopping  the  crest 
of  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  for  a  period  of 
2.0  hours  up  to  a  maximum  of  1.4  feet  and  reach  a  maximum  velocity  of  5.1  fps. 
Flows  overtopping  the  dam  at  a  maximum  velocity  of  5.1  fps  during  the  SDF 
are  not  considered  detrimental  to  the  embankment  with  respect  to  erosion. 

The  spillway  is  judged  inadequate,  but  not  seriously  inadequate.  Review  of 
available  stability  data  indicates  the  structure  is  stable  as  designed. 

7.2  Reconmended  Remedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  reccnmendad  that 
a  formal  emergency’  procedure  be  prepared,  prominently  displayed,  and  furnished 
to  all  operating  personnel.  This  should  include: 

1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in  case  evacuation 
from  the  dewnstream  area  is  necessary7. 

7.3  Required  Maintenance:  The  inspection  revealed  the  following 
maintenace  items  that  should  be  scheduled  by  the  owner  during  a  regular 
maintenance  period  within  the  next  12  months. 
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a)  The  grass  and  weeds  on  the  dam  embankment  should  be  cut  at 
least  once  a  year  and  preferably  twice  a  year.  Maintenance 
is  recommended  in  the  early  sunnier  and  fall. 

b)  Existing  trees  on  the  dam  should  be  cut  to  the  ground.  Cut 
trees  should  be  removed  from  the  embankment. 

c)  Bare  and  rutted  areas  created  by  vehicular  traffic  on  the 
crest  of  the  dam  and  in  the  emergency  spillway  should  be 
backfilled  and  reseeded. 

d)  Vehicle  traffic  should  be  restricted  on  the  dam  and  in  the 
emergency  spillway. 

e)  Eroded  areas  present  at  pool  level  on  the  upstream  slope 
should  be  ironitored  quarterly  to  detect  any  significant 
increase  in  erosion,  which  may  require  the  installation  of 
riprap  for  slope  protection. 

f )  Fishermen  should  not  be  allowed  to  dig  up  the  embankment 
and  existina  disturbed  areas  should  be  regraded  and  seeded. 

g)  Foot  paths  on  the  embankment  should  be  reseeded. 

h)  Tne  eroded  area  present  below  the  berm  on  the  downstream  slope 
should  be  backfilled  with  compacted  soil  and  reseeded. 

i)  Debris  should  be  removed  from  the  trash  rack. 

j)  Vegetation  should  be  removed  from  the  left  seepage  drain 
outlet. 

k.  A  staff  gage  should  be  installed  to  monitor  water  levels. 
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PHOTOGRAPHS 


Photograph  No.  ]  -  Upstream  Slope 


Photograph  No.  X  -  Downstream  S 1  opt' 
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Photograph  No.  3  -  Intake  Structure 
(Note  Debris  in  Lew  Flew  Inlet) 


Photograph  No.  4  -  Outlet  Pipe  and  Plunge  Pool 
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Photograph  No.  5  -  Emergency  Spillway 
(Note  Erosion  Due  to  Vehicular  Traffic) 
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Copies  of  reports  concerning  geologic  conditions  and  coil  engineering 
|  tests  are  included  in  the  design  folder. 
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Methods  and  Procedures 


1.  Pocket  penetrometer  readings  were  taken  and  recorded  in  the  tost  pit 
Iocs.  The  abbreviation  pp.  stands  l'or  pocket  penetrometer.  The  readings 
are  in  tons  per  square  foot.  The  moisture  of  the  layer  has  to  be  taken  into 
account  in  estimating  the  bearing  strength.  When  a  material  is  wet  it  has 
much  less  bearing  strength  than  when  it  is  dry. 

2.  The  small  samples  are  not  correlated  to  the  test  pits  in  the  correlation 
chart.  This  is  due  to  the  complexity  of  the  alluvial  soils.  But  these 
samples  are  correlated  to  the  different  lsye rs  in  the  cross  sections. 

3.  Soils  that  will  be  present  in  the  construction  material  are  classified 
for  easier  correlation  to  the  samples.  Standard  description  of  these  soils 
are  included. 

U.  In  the  logs  the  underlying  rock  is  referred  to  as  granite  and  coarse 
granite.  This  is  for  simplification  into  easily  understandable  terrae. 
Actually  the  "granite"  is  a  gneissic  syenite .  This  is  a  rock  that  has 
orthoclaee  feldspar  and  biotite  mica  ns  the  major  minerals.  It  contains 
little,  if  Any,  quartz.  Plagloclase  feldspar  and  muscovite  mica  are 
present  in  minor  aramounts. 

The  geologic  nsse  for  the  "coarse  grained  granite"  is  pegmatite.  It  1s 
composed  cf  large  crystals  of  crthoclase  feldspar,  muscovite  mica  and 
quartz.  It  is  more  nriJ  than  the  local  granite.  The  pegmatite  occurs 
as  dikes  in  the  ma38  of  gneiS3ic  granite. 

n.  The  centerline  of  the  dam  was  moved  100  feet  upstream.  This  was  to 
insure  that  th«  cut-cff  trench  rest  on  a  firmer  foundation.  This  made  it 
necessary  to  max*  tw  invest! rat tons  :n  this  lam  site.  Is  a  result  of 
this,  there  ar*1  t>r.  lists  of  test  pit  loyn .  On  the  plans  test  pit  numbers 
taat  would  ncr«il. y  6i gnate  the  different  parts  of  the  dam  are  not  in 
those  locations,  oulsoqut r.t  teat  pits  were  dug  to  investigate  the  geologic 
conditions  of  these  latter  1 '-■cations. 
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DETAILED  GfOLOGIC  INVESTIGATION  OF  DAM  SITES 

GENERAL 
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STORAGE  ALLOCATION 


Sediment 
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Volume  (ec  ft  ) 

_ 23 _ 

418 


Surface  Area  lacres, 

_ JL3^5 _ 

37.0 


Depth  at  Dam  (tact) 


26.3 
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SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 

aiK'St'r’  P  j  edmont  province  .  Tonogrinhy  rOtling _ .  Att.tjd*  ot  bad!  Dm  nOH6  Stnlm  none 


Sf**rn»y'  '  .hutm.-rs  if't 


15 


pucfnt  Ri^nt  ,_A5  pamant  Width  ot  tioodplam  at  cantariina  ol  dam . 


275 


6a««rai  i*  „•>  ot  *  •.  luc.  site.  £&..  is.  under lain  -hy  the 
ncccriing  tc  LV2d  Geologic  JMap-xii.  -Virginia,  ^iinwe-ver T_nn  this- map  the. 
bounaary  of  the  Leathervood  granite  and  the.  Mi: 

»  only  one  mile  upstream.  .  _ _ 


The  rock  present  is  a  syenite  gneiss.  The  major  minerals  of  the,  .syenite, 
to  a  Cecil  soil.  When  plagioclase  feldspar  is  present  as  part  of  the 


tot«l  feldspar  content  the  gneiss  weathers  to  a  Lloyd  soil.  This  syenite 

£ne  is s  is  similar  to  the  orthogneiss  in  the  Leathervood  formation. _ 

Detailed  geologic  mapping  would  perhaps  classify  it  as  an  orthogneiss _ 

bordering  tide  Lea tberwood  granite.. _ _ _ 


I  (  This  rock  is  cut  by  petpnatil 

I  v  ’’ 

dikes  are  composed  of  large  crystals  of  orthoclase  feldspar,  muscavite 

1  :  mica,  and  Quartz.  .Ih&Y  weather  a  little  more  deeply  than  does  the _ 

;  G, 


adjacent  syenite  gneiss .  The  pegmatite  dikes  form  an  Appling  Soil. 

Two  small  streams  are  present  in  the  stream  valley.  The  larger  of  the 
two  Is  next  to  the  left  abutment.  Between  these  streams  is  a  low  floodplain 
that  rises  only  from  one  to  one  and  a  half  feet  above  the  stream  channel. 

The  streams  are  agradlng .  They  Join  550  feet  downstream  from  the  proposed 
centerline  of  the  dam.  The  stream  valley  is  part  of  a  dendritic  drainage 
pattern  in  which  the  streams  are  strongly  entrenched. 

Centerline  of  Dam  - 

No  rock  was  found  with  the  backhoe  in  either  abutments  of  ths  dam.  But 
hard  rock  was  encountered  along  the  entire  length  of  dam  centerline  across 
the  floodplain.  It  appears  fairly  regular.  It  is  deepest  in  the  center 
of  the  floodplain.  Here  it  was  found  at  9.5  feet  at  station  li+50  on  the 
centerline  of  the  dam.  Firm  bedrock  becomes  somewhat  shallower  in  depth 
towards  each  abutment.  It  is  most  shallow  under  the  centerline  of  the 
proposed  conduit.  This  rock  can  best  be  classified  as  a  grelsen.  It  is 
a  hard  contact  metamorphlc  rock  that  has  formed  between  the  pegmatite 
dikes  and  the  syenite  country  rock.  The  pegmatite  is  downstream  from  the 
dam  centerline  and  the  syenite  is  upstream.  Minerals  in  this  rock  are 
quartz,  feldspar,  actinolite  and  muscovite  mica.  It  is  hard  and  is  more 
resistant  to  erosion  and  weathering  than  either  the  pegmatite  or  the  syenite. 
The  rock  is  white  in  color. 

The  recent  sedimentation  along  the  dam  centerline  in  the  floodplain  is 
extremely  complex  as  can  be  seen  from  the  profile.  However,  one  layer 
is  common  to  most  teat  pits  in  the  floodplain.  This  is  the  water  bearing 
sand  and  gravel  layer  that  occurs  approximately  6  feet  below  the  ground 
surface.  It  is  through  this  layer  that  approximately  one  third  of  the 
water  in  the  stream  valley  flows .  Below  this  water  bearing  layer  is  a 
burled  residual  soil.  This  old  soil  is  not  wet  but  has  remained  moist. 

This  is  due  to  the  compact  nature  of  the  soil. 

Foundation  - 

The  foundation  contains  an  irregular  rockline.  This  is  due  to  ridges  of 
grelsen  crossing  the  foundation  at  approximately  right  angles  to  the  strike 
of  the  stream  channel.  As  can  be  seen  from  the  detailed  geologic  and  soil 
map,  the  strike  of  the  grelsen  is  approximately  M  67°  E.  This  forms  an 
acute  angle  with  the  centerline  of  the  dam  which  strikes  M  58°  E.  At  least 
two  ridges  of  white  grelsen  were  found  in  the  foundation.  The  narrower 
is  downstream  from  the  dam  centerline.  It  is  on  the  wider  one  that  the 
centollne  of  the  dam  is  placed. 

Several  distinct  layers  of  alluviian  are  present  in  the  foundation  area. 

The  highest  of  these  1s  a  brown  red  oxidized  layer  of  silty  clay.  Below 
this  all  sedimentary  layers  are  reduced.  The  upper  of  these  reduced 
layers  is  a  silty  clay  that  has  a  high  moisture  content,  a  low  dry  density 
and  a  low  pocket  penetrometer  reading.  Below  this  is  a  layer  of  water 
bearing  sand  and  gravel.  Through  this  flows  much  of  the  water  of  the 
stream  vaTey.  This  va+<=r  he.irir_  -aver  is  thick  in  the  toe  drain  area. 

^  \  A  &>  i=T 


<?r 

fran  a  pegmatite  dil®  that  cuts  the  syenite  in  this  area.  At  a  depth  of 
greater  than  10  feet  in  this  soil  angular  sand  and  gravel  oize  particles 
occur.  On  the  right  abutment  800  feet  upstream  the  syenite  is  within 
7  feet  of  the  ground  surface.  Here  a  Durham  soil  occurs.  This  Boil  type 
has  a  sandy  texture.  It  contains  sane  silt  and  clay.  No  rock  was  encountered 
in  the  borrow  area  closer  than  750  feet  to  the  centerline  of  the  dam  on 
the  right  abutment. 
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INTERPRETATIONS  AND  CONCLUSIONS 
FOR  C.'-SSRVICi:  USE  C!ILY 


1*  It  iu  necessary  that  a  cutoff  be  installed  and  anchored  one  foot  into  bedrock.  Thi 
is  tc  intercept  the  flow  of  water  through  the  water  bearing  sand  and  gravel  present 
in  the  floodplain.  As  at  least  one  third  or  nos  sib!  v  two  fifths  of  the  water  P  owi 


toff  be  installed  and  anchored  one  foot  into  bedrock.  This 


in  the  floodplain.  As  at  least  one  third  or  possibly  two  fifths  of  t 
dow.-ithe  valley  passes  through  this  layer,  a  good  cutoff  is  mandatory. 


.he  water  flowing 


2.  The  residual  soil  along  the  centerline  of  the  proposed  conduit  is  fairly  hard  in  place. 
Although  the  downstream  portion  of  the  proposed  conduit  will  not  be  on  rock,  use  can 
be  made  of  this  firm  soil  to  support  the  cradle. 

3.  The  proposed  conduit  can  be  moved  to  the  right  to  lower  the  rockline.  The  slope  of  the 
rockline  in  this  area  of  the  left  abutment  is  1  to  6.  But  the  white  greisen  rock  here 
is  fractured  and  can  probably  be  ripped  with  heavy  machinery. 

L.  The  toe  drain  area  contains  a  layer  of  water-bearing  sand  and  gravel  (DS  510-1).  This 
layer  allows  free  passage  of  water  through  much  of  the  floodplain.  But  at  some  places 
this  flow  is  stepped  in  the  toe  drain  area.  TP  303  located  65  feet  downstream  from  the 
centerline  of  the  dam.  suows  the  water-bearing  sand  and  gravel  to  be  absent.  This 
information  can  be  taken  into  consideration  in  design  of  the  toe  drain. 

^  A  layer  of  soft,  moist  gray  clay  (cl)  blankets  most  of  the  foundation  of  the  dam.  It 
occurs  from  a:  proximate ly  two  to  seven  feet  below  the  ground  surface.  As  removal  cf 
this  from,  the  foundation  will  be  expensive,  the  design  of  the  dam  should  be  adapted  to 
this  condition. 

6.  Pro-  examination  of  its  surface  the  rock  in  the  emergency  spillway  is  thought  to  be 
Hr:  a:  le  with  heavy  machinery.  However,  this  opinion  is  from,  the  surface  conditions 
of  *•“  rock  and  may  no*  be  true  at  depth.  At  least  10  feet  of  this  syenite  rock  has 
•<  r  ror.oveu. 

V.  Ar  :  ..x:ma-.ely  30  percent  of  the  borrow  material  for  the  dam  will  come  from  the  Lloyd 
s .  in  trie  emergency  spillway.  Of  this  material  the  most  suitable  for  construction 

i  '•  t  •..”t  red  clay  that  is  closest  tc  the  surface.  The  next  most  suitable  is  the 

y*  .  «--r"d  ?.:t  lekvi  the  clay.  The  poorest  construction  material  in  the  area  is  the 
'  •  mi  a  material  below  the  silt.  This  is  to  go  only  on  the  downstream  slopes. 

-  ov 

.  -e  !.  y4  sc.,  ir.  tr.e  borrow  area  should  be^cniy  down  through  the  red  silt  horizon. 

“  •  '  crown  mica  material  is  to  be  discouraged  unless  it  has  to  be  removed  as  in 

"  ccy  sf  iilway.  The  Lppling  soil  of  the  borrow  area  is  fairly  good  construc- 

■  <’  It  t*?  a  low  clay  content.  But  this  clay  may  be  enough  to  tie  the  saa 

.*  k  ,•<-•<. i-i  3L  :  obstruction  material  could  be  made  by  mixing  pan  load  for  pan 

•  I..*  h'  r .  zon  clay  with  white  horizon,  Yppling  sand.  The  Durham  soil  is 

«  -  ■  *  i  * •  .e  borrow  area.  It  is  silty  and  sandy.  Compared  to  the  other 

,  it  forms  a  fair  construction  material. 

•  *  *  ’  -  borrow  material  available  in  the  right  abutment.  But  of  the 

•  «  ,  .cod  clay  material  for  the  cutoff  and  core  is  scarce. 
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ney 


S.  Decker 


Eubj :  Virginia  VP-C8 ,  Lenthervood  Creek,  Sire  Ho.  6 


C.  Strength:  Eased  on  density,  it 


be  assumed 


tr.e  stre: 


the  stratified,  sandy  zone  will  be  adequate  for  the  size  of  structure 
planned. 

Tr.e  available  information  cn  the  soft  ML  zone  overlying  the  stratifie 
sands  indicates  that  this  material  has  low  shear  strength.  Tr.e 
moisture  content  of  this  material  is  in  the  range  of  50  percent;  ther 
fore,  saturation  may  be  assumed.  Pocket  penetrometer  readings  as  low 
as  0.1  t.s.f.  were  obtained  and  were  generally  in  the  range  of  C.l 
to  0-3  t.s.f.  The  pocket  penetrometer  is  calibrated  to  read  compres¬ 
sive  strength  in  tons/ft. 2.  Shear  strength  equals  one-half  the  CGm- 
pressive  strength;  therefore,  the  indicated  shear  strength  based  on 
the  pocket  penetrometer  readings  would  range  from  c  =  100  p.s.f.  to 
c  =  300  p.s.f. 

As  an  additional  check  or.  this  material,  a  Harvard  miniature  compac¬ 
tion  test  was  made  cn  classification  Sample  64V7.LG  to  provize  a 
basis  for  evaluating  the  consistency  of  the  soft  CL  zone'. 
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■at inn:  borrow  s.'_'r.pl<_-s  submitted  are  classed  as  K] [ ,  ML,  SC 
T.ae  occurrence  of  these  materials  annears  to  be  normal  for 


micaceous 
occur  m  tne 


,ils  ir.  that  trie  more  plastic,  finer  grained  materials 


mace  zone: 


Com.ra-tf.i  Density:  Standard  Procter  compaction  tests  were  made  on 
ail  of  tne  borrow  samples  submitted.  Tr.e  samples  were  submitted  in 
moisture-proof  bags  and  the  first  point  cn  the  Proctor  curve  repre¬ 
sents  the  moisture  content  of  the  samples  as  received.  Tne  compacte- 
aer.sity  of  the  Mil  and  ML  material  from  the  emergency  spillway  is  low. 
The  densities  obtained  were  77 • C  p.c.f.  for  both  materials. 


R.  C.  Barnes  --  10/10/63 
Key  S.  Decker 

Subj :  Virginia  W?-06,  Leatherwood  Creek,  Site  No.  6 


The  compacted  density  of  the  £>1,  KL  and  SC  materials  from  the  "bor 
area  appear  to  be  normal  for  this  type  of  material.  The  ccmpacte 
density  of  the  borrow  samples  ranged  from  96-5  p.c.f.  to  103  p.c. 
The  importance  of  submitting  materials  of  this  nature  at  natural 
moisture  content  is  shown  by  the  following  comparison  of  ccmpacte 
density  for  the  low  density  spillway  samples. 
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4  --  R.  C.  Barnes  --  IO/IO/63 
Roy  C.  Decker 

Subj :  Virginia  VP-08,  Leathervood  Creek,  Site  No.  6 


The  test  values  are  considered  representative  and  are  satisfactory 
design  values  for  the  embankment  materials. 
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SLOPE  STABILITY 

Tne  stability  of  the  proposed  embankment  vas  checked  for  two  conditions. 

Or.e  analysis  considered  the  embankment  alone  with  a  fully  developed 
phreatic  line.  For  this  condition  the  analysis  was  made  on  a  2  l/2:l 
downstream  slope  without  drainage.  The  factor  of  safety  obtained  for  a 
homogeneous  fill  of  the  lowest  strength  materials  tested  (6V.1727)  was  l.U'3. 
The  upstream  slope  proposed  is  2  i/2:l  over  3-'l  with  a  10-foot  berm.  Tne 
factor  of  safety  for  the  upstream  slope  under  full  drawdown  would  be 
slightly  higher  than  that  shown  for  the  downstream  slope. 
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floodplain  section.  A  minimum  trench  do 
the  abutments. 


ttem  on  bedrock  througn  tne 
oi  3  feet  is  suggested  i\.  r 


/ 


The  trench  should  be  bark  filled  with  ML  or  SC  material  like 
Sample  &i*729  and  6  1*W72C.  T..t  Luck  fill  should  be  compacted  to  a 
minimum  of  95  a  of  Standard  Proctor  density. 

the  vicinity 
standpoint, 

At  the  i  Station  2+75  location  the  conduit  will  be  bedded  in  bedrock 
throughout  root  of  its  length.  At  the  proposed  grade  the  upper  end 
and  the  lower  end  will  not  be  or.  bedrock .  It  may  be  possible, 
however,  to  skew  the  conduit  or  shift  it  core  to  the  left  and  obtain 
better  foundation  conditions  in  the  vicinity  of  the  riser. 

abie  and  in  some  zones  it  is  logged 
•  that  cere  seepage  ray  be  expected  to 
,lmn  section  as  well  as  in  the  abut- 
d.  not  bettor  in  bedrock.  _We  suggest 
a  .  a  :V  out  !•.-  t  for  foundation  seepage 

extend  up  the 
about  6.0  feet  is 
epth  of  5  feet  is 


C.  Principal  Still w-uv:  The  alternate  principal  spillway  in 
of  A  Stat  ion  2*  ( j  is  a  setti.  r  location  fror  a  foundation 
than  the  abandoned  location  at  £  Station  3+50. 


..  ,  ■  ■  *  .  r.  c  t  M  -t'  c  u  .  •  ■' u m.l ;  selective  placement  ciur  m, 

o  navra-th.::  to  p...  •.  the  M  i,  ML  and  SO  material  in  the  center 
am  u:  stream  sections  am  the  non-plastic  SM  in  the  downstream 
section.  Tt.c  LM  bar  a. equate  shear  strength  and  may  be  used 
anyvn'-re  in  the  fill;  however,  placement  in  the  downstream 
sec  tier,  would  facilitate*  control  of  the  phreatic  line  within 
tr.e  embankment. 

All  materials  should  be  placed  at  a  minimum  of  of  Standurd 

Proctor  density  with  the  moisture  content  controlled  slightly 
on  the-  wet  side  of  optimum. 
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b.  II'  the  low  strenit;.  zones  of  ML  are  not  removed  from  the 
foundation  we  :-u;v.er.t  that  -..he  berm  width  be  inc reared  to 
15  feet  or.  the-  nr  :.  :nar.  .'lone  ar.d  that  a  15 -foot  berm  be 
added  to  the  dowr.o trc-ar.  clcpe  at  about  elevation  71b- 

3-  ’ 

tier. 


t .  Ar.  overfill  all:  w.u.oe  of  1-5  feet  over  the  flood- 
..eotion  ir  c-u  '.touted  to  c  ur.ner.sate  for  residual  consclida- 
1:.  t,hc*  fill  f  iU-.di i*  ;  . 
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